Modulation of pentylenetetrazole-induced seizures and oxidative stress parameters by sodium valproate in the absence and presence of N-acetylcysteine.
In view of a role of oxidative stress in epilepsy and the evidence for the involvement of peroxidative injury in sodium valproate (SVP)-induced adverse effects on liver and kidneys, we investigated whether the combination of SVP with N-acetylcysteine (NAC), an antioxidant, may help us to achieve maximal efficacy in terms of seizure control, with minimal toxicity on liver and kidneys. Pentylenetetrazole (PTZ)-induced seizures were used to evaluate the anticonvulsant effect of drugs. Biochemical estimations included the determination of oxidative stress markers like thiobarbituric acid-reactive substances in brain tissue and glutathione (GSH) levels in liver and kidney tissues. Aspartate aminotransferase and alanine aminotransferase concentrations in the serum were also determined to assess liver function. In our study, NAC exhibited a nondose-dependent anticonvulsant effect. The concurrent administration of NAC with SVP significantly prolonged the latency to jerks, myoclonus and clonic generalized seizures. No significant oxidative stress was evident in brain tissue following PTZ-induced seizures, though an elevation of serum transaminase enzymes was seen. SVP at the dose studied did not produce any significant oxidative stress on the liver and kidneys, while treatment with NAC elevated liver and kidney GSH levels. The concurrent administration of NAC with SVP had beneficial effects on liver and kidney cells.